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(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proHferator-activated receptors) which are compounds selected firom the group 
consisting of ascofiinuione; and ascofuranone homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydro?Qrl groins) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by Cms alkyl, 
C,.,5 alkenyl, CHjCOOH. CH2COO(Cm5 allgrl), C(CO)(Ci.,5 alkyl), C(=0)(CH2)i.i5COOH. nicotinoyl. isonicotinoyl, etc. These ligands 
are usable m preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflanunation; cachexia; digestive cancers, etc. 
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5 fe^^^ 

U -fe -PPAR 0U:^>HRL^ PPAR U-t:/^-(J!)'J:^?> H 

10 IfMfe^ 

izj:r)^mi^m^mnt^<Di;^^. mw-t-i/^-^n- h-ts dna o^m 

r^rcib\z\t.-'D(D^)±-f^-m±7^m'^LTy-(-7-^m^r^iii^^i!)'^^^o 
y^'7-\z%mcv±':f^^-m±i)^m^r^^-=Ey-('7-t. m'/3.^^j±':f^'- 
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1982 ^f3tt:*:^|g#ttT;^ ni7U^J >mmW. AS-6 T&tiE^&rXX hl^y h ^ 
L;^C (Agr. Biol. Chem. 46: 2865-69. 1982). 1980 ^ft^^^fCA^i. 

15 it^m tJtLm»Tmifi$>^^TV^jz^>^—D(Dit^mzm^Lrzmmms, 

20 m^t-r^TzjxDmmiz^omm^mxfz. tzd (Di^mmt^w^K^m-v 
$>^rz:^i. ^ay^yu^ h<Dm^^^i^m\zu-oTipmmfi^i!)mm^tirz(Di^& 

^J:fS>}^^mU^miL':f^'- U-y7>' U-fey^-) PPARa*^, ^ 
07^:/U-hJ;oTStt^t$nst::5*ie,, TZD PPAR CDU^>Ha:L. 
Tjte^1f^O^]^^^1i5LTVi5pJtg1t/&t^l^$n;tO[)T*§, PPAR 

25 uy^yu-h^mm(D;^-:t^zyv--A:s:mm-^it. s^Mom^it^m^r^ 

:it\Zt>f3i/vrz^mT\ /'^-:t^i^V'-J^mmmfts^\i^J±::f^~- (peroxisome 
proliferator-activatedreceptors) tP^J^tlS Uiry^J'-S^Ta&S, ^uy^:/U 

-f Ht^fB^^wrc^iio^b^^ig^w-rs TZD f3ia\z^\,^T%. ^^o^t^^ji 
e PPAR V'ty^-t(Dmum\z'o\,^Tmm:^miDnrz(DT'^^, ^<d^^. 
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wo 00/53563 PCT/JPOQ/01497 

TZD (Dm^mm\t^^mmmmx'$>r)^ tzd it^^mmmmzg^miz^mr^ 
5 >7. u y^^'&^y\mmm^umm\zm^-^ >7. u ymi'mmzmmifi 

\z'D\.^x. i^\^^)vx<j>^^ifig.wL%m\.x^rz. mExytvvARriAB^m 
10 mw^. ')>n?hmm. ^\^:BLXsmmzmm\z%m.hx\^^^:iiii)^m-^'ox\,^:b. 

mmmm.o:>m^\z\t. ppart (^titiiB^^(CBP msmm^)t<Dpk^(Dht\z. 

^mmm<D^\t\zmwi^m^^tcr:Lt. $ e>(cu j-)vm'^7y^ y^ymn. 

E(D^mm^mmti^ ppar ^ t 5 u -® u ^> f,*^ic$n, 

^mm^mmm.^(owmt\^x ppar :7 7 5'j~oaiitt;05jibT^Ti.i'5o 
15 ppAR-cBP ^ f 'i:^<h-r ^jigMfla^^<bo^<s;^^^B^-r ^ :i t (c^ d , jji^is ' 

mz^n:bJL:^)v^-^mm^mm(o-m^^n^f)-^t.u^. im^^-7st\^it 

±m^^m\zn'r^mtzt5.mm. mm(DmmifiM.m^n^z.ti!fi±\,^znn^n 

TViS, PPARfC^nai^^^O, PPARa«itLTIFFi9BJiafC^^:j^b, PPAR3« 

ppARr«J!ii»SHfla> gij-^, ')>n^mm-Rxsmmz^^-t^. ^^-^o 
yij^^mmmo^-i >x u >ii5§tt<&{gT$-&-5 z. tifi:kmzmmzU':>x^ 
25 ^^^<nmL. Mm:ff>mmoMmmt:mmr^:it7f)^tD7!i^'DX\,^^7f)^<bx$> 

-5. 

u>/imm«fe(c^^"rsppARrtc:oiiT«, Ms^imm-izh. mu. 
m'SRmfmx0m\z^mvx\^^^:it-Am^nx\^^x. ^Ltnoom^iz^mL 
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PFARr<0^m\ZO\,^T. 1998 ^,i^ST-^^^^;0^-o^S$nTV>§(M. 
Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86. 1998). CtK^it. mm^tPPARr Ommizm^^m 

±m<omicit. mmt-^^uy j-i^ommm^z ppart cd'j :fs> ht^§#^;:^ 

jiB^^ AP-l, STAT SrX NF- /c B t^^mzm^T^ 21 1 1 J; ^3 , ifk&iil^^ h 

mm±:/^-TFARr^mm\:r^zt\z^Kiii^i&. Tma^ 

15 ;SViCDT, 'Blttl*^l^?&«'vOi$;:ffl«#;^?,n7icK b;!>^L, PPARrU^>H{c 
cfc^j^>^f^1j--r H;^-r>oM^jfli$iJtj:. PPAR;^^^#a{c^3^LTV^^g&Mgg'ft:(P 

7'□7.^$'^^^>v>;g4i:3le^l:-TNFa/cJ:«i:(7)3^^#tt1^■-f h;i!j-r >S!tai/{)^:*c#fj: 
^Si!lSrm7tLT^i-5^1«i:^i, TNFa^^UJi lL-6 'J -fey^^^-fz^-rs^y ^ D 
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wo 00/53563 PCT/JP00/D1497 

O^SJi(R. Ross, New Eng. J. Medicme340: 115-126, 1999 ^WmK^^-^tl^ 

5 ^^moM^mmiit^mo tnf ^m^l. mmzmmmtmtn^^mi^o 

zt^^T^r. :i^^)v^'-/-^y>7.i}^n\zmtvMmizmmLx\^<. ^ntt 
"hiz. ftmmhi&rr^or. B^M.m$imifimmb. fk^k&^m::vxMt:'r 

\t. mis>mm(DmMzt-oT'ii^m.x$>^, m^$>^z.nz. ±m^>(Dmm},t 
±m:^><Dmmi,z^mvrzFTARit. u;i!f>H{Ccko«i4'fk$n;a:ii(;D-c 

15 <DV:^>\iX$>^D-V>yy^^^^^t. TNFaCDM^^miL-mmz^'&i: 

'~^'^^'^^^^^y>^:^>(D^^^^^mr^rztbmm\z^^-r^:ititmi^i>~ 
^<omm\mmmiz:i^i,^^mm±zfi$'-i!)i^m\z^mr^rz\>-fx\tyf-t^x, 
')±.'f^'-timm,mmom-^mmr^ \z\t»i!>-m\z Lx-^-^is-mcoi^mm 
20 is>\^fii^m-^i^m^-^n^>z<mi)^'&^z.t^f^m'DX\,^^. o^a, mimis 
>Bm(Df^m.mmmzt^x. ppart ^)-^>\^\t±^tim\^^ifr'^m'^ 

&(o^m\zm\^^ibti^^7.'TU-( mmmmmm^\^^\mn)v^zi^ \^i)mm 
25 -^nx^^^fcnx. ^'^^mz^r^mmmif^mm\t^tc^^Lu\.^t^'ox 
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^^r^mnom^ifkm^w.mt. ^^©^^(^^(Quaiity of Life; qoD^mm 

/jNjfii^j^, ^mi^mmmm0k^zswimmtii^<Dm^M'^0km\zM-r^mm\t. wi 
mmmz^^b QOL i&TtiUz^ikikm^mm'r^z.ti!)m^^m^(Dmmi!>^ 
m^n^o ®iSE0k&izMr^mm\tLTVFAR7m^>mm^um 

-fe y -RXR (DVis> H n mmmm<Di^mmmznvE(D^ ^ ui^m ^mt 
i}^tmm(7)mx$>^rzc :i<Dr^miz^m^^^^mw(omm^. 1997 ^tci^^^ 

tifz, (Nature 386: 407-410. 1997^). CIOW^ttM'tSlttajfil^, ;jtJ7j?v^ 
15 mU^<Dmmmtl.Xm^'p(DU^y-( KBI#«:LG100268RtJJLGD1069;5)S, 

mmmm:Bi.xsmmmm iz^i^x. (i)mmmmxi&^^mmo^mt:mm'r^z 
( 2 ) m^^mmmmm-^ ^ 7. ob/ob st; db/db tcMPS4--rs ^ , -r u 

;i ( 3 ) tn^nmm.x\mm'i^mi^r^wpmu^y -i Ym^'^h tzd * 

20 #f ffl e-^-r ^ t RXR <^ U > H t PPAR r U ;y > K « in vivo R in vitro X 
^^^m^7§s-TtM.^\^X\^^. Pi-O^k^tJTjt RXR PPAR M'J 

25 

^B^#«, itmi^mmRum\t0km(Df^mRU/^m\zmmu^^^M.Birrz 
ib\zm^L. 77.u^nv>. ^(Dm^it-^!^. mmz^M<om^m^6tji^ 

0 - 3 7 7 9 0 5^, RtXHISmSI.PCT/J P/0 7 0 1 2). 
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"to^mmwf)^ ppARr u ^':r^'-\z^^^L'i^^^(Dm.^um•t^ z.t^^^T 
<^2fmjs/^tz\t^mimm^m^mz^^m.^hitmm^ifi. ppart u 

mmmit&^^tsmmmitm mmm^mm jt^^. stk. wm. mm. mwR 

m^t^m(D:^^>(DmmRxsyxiit^m<Drcisb, Mmzm^mmiz^i- f^mm' ^ > 
y)w\>x^dmmf)^^^Rz^^x\tmm-^(D^m±'r^rcibiz. ^mr^z. 

20 mmommfSiW^m 

m 1 it. i\:^!\^-n \z^^m^itmmmmm'^^7.(dh/dh •7^7s)(Dg^n^m<D 

m2\t. 'fb'&4^.25 fCcks db/db '^':77.<D!kmmtmmmm0^m^m:-r, m 
m^i^(DziBm\zi2m^<odh/ih'7ry7.. lomo^m^m^-'ibUikL. —mow- 
25 i^Mmmt^ 120-740 mg/di\ztsi^j^oiz-m\z^mco -u^MMm. mo-m 

^-^mtL. it^i^-25 it 60mg/kg ^—B—^mn^^VTzo ♦ : 
MMM. " : fb-&ife-25 ©-^i^o **P<0.01 and ***P<0.001, in Student t-test. 

rnSit. it^^-l tit'tm-25 tCcfcS NOD ^^X(D I ^«l^?PI^3g^B)^^^ 
^^-r. ♦ : l^mm. a it^m-l 0 25mg/kg □ {t-^i^-l O 50mg/kg 11^ 
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jMi (c*3tts I mmmmo^mmtsMmm lovo.it-ti^-i o 25mg/kg ii3«»? 30%, 

h<\t.7)V^=.)V. TU-;k (c,~c,5) t;i.:^;i.tu-;k -ch^coo 
H, -CH2C00 (Ci-Cis) -c (=o) (Ci-Cis) t;i.4^ 

15 ;k -c (=o) 7U-;k -c (=o) (c^-Cis) 7;i/:^^;P7 u - 

■r;i/^y-r H) 5{4S«7X3i^oiJ><i:|S|^C 1 Ta^oT*)^ 
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iff^^^M Ascochyta viciae Tit^^^^T^ Cl^tCj; OS^^ 
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-A*5 1972 ^izmBLTz^^m Ascochyta viciae /{/^M^f -Stfi^tlM 
(Tetrahedron Letters No. 25, 2541-2544) T> *MJi7 X n 7 7 / > <!: l^l^tC 
7;^3^DU>*t>M^t*. 7Xni7piJ>tt Ascochyta viciae ^JA^ 

5 t> Nectria coccinea> Fusarium sp. > Cyhndocarpon luddimn. Cylindrocladimn 
ilicicola, Cylindrocladixun sp., Verticillium sp. ^(D^^MfJ^M^T^Z. t"^^^ 

7a:Vi, TXnyy y>\t Ascocyta viciae IZ^m^fSiimMm'Vik^c 

10 KD7^>5ii56^e., ^mizw-DTKyi^mKm^nziZtiz^r). ^^-r^^t 
MU\z-^n?><Dmmi^<D7>'}iit. 7}v^}iit(Drzib\z%m^^^z 

15 fSi^. *BJ«HSTVi57»J-;i/t{i. 7fS:^^<b7Xm:6^^7K^ll^l{@^|^Vi 
fe^Og)M^a^VH\ 7x-;k m;K ^->u;k If7x:i;u ±7^;k 

fcfeos-g-tr. isesistt (Ci-Cg) 7)V^)V^h<\t7)V^=.)Vs ^u)v^ 
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77. □ ^7 o U y^JS77. □ 7 7 / >®l»#:*tJ^'&Lfc PPARr U iryiJ'-cD X 

CD7jc^S^7;U^;KbL7^c 2-0-methyl ^^mt.m'C^m^ 0 PPARr U-fey^ 
-^^<mmt-r^. 2 fiCD7KS!S$:7;i/^;i/S{Cfiil1-5:Srfe{l;^(D 0 . 
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am^i&r-^^^m C: t Vrz (J. Antibiotics 24:*5 681-686, 1973 
5 RXS Jpn. J. Pharmacol. 25: 35-39, 1975) . $ IC*^HJ# \t. ift jfilJE^©^ 
DOCA l^SkEE^ yhizrxnyy/ >$:igng^f -5 JilJE©±# 

imuhti\^^ti^'bit^m<Dmm^^m-^ii:^:it^mnLx\,^^ (Eur. j. 

Pharmacol. 69: 429-438, 1981). TT^uyy/ >7&^;*-lf CI CD J; y J^fpffi ^^TCD 
10 7T^'J-fcS-r§PPAIl(7)U:^f>H<i:LTf^ffiL. Sfelf ^O^i^^MT-S 

i)±-:f^-<DWmm')iS>\^l!$>'DX. V^J^YJi (RXR) RDC:r-;Uh7> 
;^-U'^y'r>^ (RAR) Uiry^-S:fiH4<bL;^j:Vi. 7XZ!v57DU >(?[):^-;i/'> 

tK;ine)(Di^a{c-&^-r§j^ii*i2fetfe,n-5. $e,nppAR;&^*#«{c5§?if 
5. A^wtcttppAR5i«^a{cfiiit-?)*«8©m^:tf>Rt/^^njcBi#-r^^ 
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'it^j^fj^i^^Tj.^mr^}^. PPAR itsk'swmmmmz^mLxi^^^or. ppar 

NF-kB ^W>^^. i^'^C^'m.mSkmiimW^^^ (B. Staels et al.. 
Nature, 393: 790-795, 1998 t) . ■i?-^mzt'^ii^i^^\^'^m\X7 f >( H^"^ 

»CiiVi*^&5;^t86i:mt?ns. fJ^ctJ-fe, TZD^«PPARr »J-fe:/^-*eJt'fb 
15 Ui'S:t'737*^A{c^o;fe<Jig^b;5:ViOtc^L, ^^Wo^k'&i^fi in vitro 
Tt) PPARr U-ky^-lc^-^-r^, 



MM 

^mn. im.u'^it.\%wmmz. »*L<«jEaj5:ffls<&iiHiics#be)53i^ 

J^-pt-r^^mfd/^iCUT, 2|s^§^<0^b^i^<&i^ 1-99 (MS) ^-^^L, iiS^S: 
E^^JnJ2fe**5 99~l%'^WLTVi:5. E!ifflB^ffltbT*% 
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S kg hrc K) T 0.1~20 mg^g \Z$>K>. t < H 0.2~5 mg/kg T^S. 

5 m-^mizwt^V'ft^msk^m^x^^^t\zmiitt^zt'v$>^. mmz$> 

rc-Dxmhmm£z.t\t. ^Bm(D^t'^!^mi!)mm^x$>^:itizm^r^mm 

^Wi.'&=M.(r^wm\^is\xxfsmt^. ^<Di^^fm.mm.s wj> 

^^r^umxh^o ~mz'mi^'m^mm'sm\t. mmm'i)^^MLii^ifi 
mzmn^mm.\z-^^^n^. mzmmzmmimm\t. mit'^^m(om'^^ 
{zmmr^t.. m^±.)V)7y^)'-xM.m\zm-^n^ts^^xh^. 7\(.\zmm^ 
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^U77.ziyzrj >\rA<DX o \z^m.\^rzo ymit-r h U ^7 a 0.16g (4.0 mml) 
^WL-( :t>7^ 0.7 ml IzmML. TK^STJ^^LntJ&t^, AgNOj (0.34 g, 2.00 mml) 

n7^y>(0.2g,0.476mmol)Ov:r^lJ->^JS (1.4 ml)^&Jn^fc. Rf^M^m 

mT^Ltzmm^ SN-HCI LT;5^ e> iJ' L^c, d;U 

^ ;«7^;i/n * o-? w - ic^Hj-, s?^ >: y-fe h >(60:i) 

iZ^r)mmLX'fh]^n77.nyyy>0.047g (iR^24%) ^ntz. 

MA 139.5-140.5'C IR (cm-1): 1680, 1635, 1555 'H NMR (ppm): 1.35 
(6H, s), 1.82 (3H. br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz). 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (IH, s), 12.69 (IH, s) 
"C NMR (ppm): 12.93. 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks). 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71. 138.12, 156.17, 162.15. 184.66, 193.30, 207.20 7C^^*f H 
mmi%) C, 65.88; H, 6.54. ti-^M(%) C, 65.94; H, 6.50 



mm 2 

A. 4-aEthoxvcarb onvlmethvl-2-amethvlascochlorin (1) : {t^^^il 
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y^f^miti- h U '^7^(60%, 23.l"mg, 0.578 mmo\)^^>^ >X'mWm.DMF (1 ml) 
\ZMM L-Jfc. Z.tL\Z 2-0-methyla8cochlorm (0.220 g, 0;525 inmol)(D DMF(2 ml) 

mm^mrb. mi^n s o ^mwLft^^. ':ru^mmx^Mo.o64i mi, 0.578 

Ai?D-7hiy^:7^- (SiOjlSg, ^^•^>.mmJi'^}V) tCckO^tSlLT 0.204 
g(77%)(D (1) ^nit (^Sfe*SSI?ft3K«g!l®, as a colorless gum) c 
IR (film): 1765, 1713, 1694. NMR (CDCI3, 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H. t, J=7.0 Hz), 1.58-1.67 (IH, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H; s), 3.65 (2H. d, 
J=7.0 Hz). 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz). 4.61 (2H, s). 5.39 (IH, d, J=16.0 
Hz), 5.46 (IH, t, J=7.0 Hz), 5.89 (IH, d, J=16.0 Hz), 10.42 (IH, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H)^ C28H8,06**C1 + H*}, 

15 507 {(M+H)^ CaH^Oe^Cl + H^ 



B . 4.aCarb oxvmel3ivl-2-amethvlascochlorin (2) : it"^^ 27 
±§HT^6tlfe(l) (0.207 g, 0.409 mmol)S:^:$'y-;K6.2ml)lC:^«b, 20% 
U "^ATKj^^d ml, 1.45 mmol)$llD;^T, 2 mf^Ui^LTzo Kft^m 

20 ^ 3N mmx pH2 izmmLTc^. x-x;uT}saj l^c. mmm^?^. ^m^km^ 

^^*vU*y;i/*^i^i7DThif^7^- (Si02l5g, i^^uU:A^> 

-i^^j-)V) icj:t)i^mtT 0.122 g(63%)o (2) m.wmMmm.^zs, 

a colorless gum) <> 

25 IR (film): 1715, 1696. NMR (CDQa, 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz). 1.62 (IH, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (IH, d, J=16.0 Hz), 5.43 (IH, t, J=6.9 Hz), 5.89 (IH, d, 
J=16.0 Hz), 10.42 (IH, s). 
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mm 3 

4-Q-(4-Carboxvbutanovl)aBCochlorui (4) ; ^b^fe 29 

ascochlorin (0.150 g, 0.358 mmol) Sr^iTK tf U (1.5 ml) iZ^Ml^y 4-v 
5 pC5^;U7 5 y kr U i;>(4.4 mg, 0.036 mmol)tif)V^)l^mM:^l^i0.049 g, 0.430 
ininol)SrjD;^fc. KJ^W.^ 5 OX:'V-mm'l^. IN mMk^iXiPLX pm tU m 

yy-f- (SiO^lSg. ^^'^>-mmJ^^)V) {Cj;Om^LT 0.081 g(42%)0 (4) 

10 ^m^mmtLxntco 

mp 120-123*0 IR(KBr disc): -3000, 1771. 1711, 1649. NMR (CDCl,, 
500 MHz): 0.70 (3H. s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H. d, J=7.0 Hz). 1.59- 
1.66 (IH. m), 1.88 (3H, s), 1.89-1.96 (2H. m), 2.12 (2H. qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H. t, J= 7.2 Hz). 2.65 (3H, s), 2.76 (2H. t, J=7.2 Hz). 3.42 
15 (2H, br d, J=6.0 Hz). 5.35 (IH, t. J=7.0 Hz), 5.39 (IH. d, J=16.0 Hz), 5.87 (IH, 
^d,-J=16.0-Hz),a0.30-(lH,-s)._12.54-(4-H,-s). 

PIS? 4 

4-C>-Isonicotinovl-2-amethvlascochlorin (5) : ita^ 31 
20 2-amethyla8coclilorin (61.3 mg, 0.146 mmol) Sri^^tfU P> (1 ml) iZP^ 
MV. mt-iV^LU^y-OVmrnm ai'T mg, 0.403 mmol)t:1saXfto S;&l0tS 

25 iidi'M^A^a'^hifyy^- (SiO^iOg. '\+-y->-B^Kx^;W iciOiltlS 
bT69.3mg(90%)O (5) (ilfe*&SI?ft4*iKlK. as a colorless gum) . 

IR(film): 1760. 1710, 1700. NMR (CDCI3, 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (IH, m), 1.65 (3H. br s). 1.85-1.96 (2H, m), 2.32-2.45 (3H. 
m), 2.67 (3H, s), 3.39-3.50 (IH, br), 3.50-3.63 (IH, br), 3.88 (3H, s), 5.29 (IH, d, 
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J=16.0 Hz), 5.34 (IH, t, J=7.0 Hz), 5.82 (IH, d. J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (IH, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H)*, C^,,m,^Cl + H*}. 526 {(M+H)*, CsoHmNOb^CI + H*}. 

5 mm 5 

4-Q-Isonicotinovlascochloriii (6) ; it^^ 30 

ascochlorin (0.200 g, 0.494 mmol) ^4S7KtrUv> (1 ml) \Zi^ML. Wit-i 

ynn^^y-f jPil^ig (0.242 g, i.ae mmoD^JpAfc. 3 mm. 

V-)Vi)^ibnm^^^Z.ii\Z^ OffSSLT 0.199 g (79%)© (6) ^iSfeM^t 

mp 119.121t: IR(film): 1752, 1711, 1642. NMR (CDCls, 500 MHz): 
15 0.68 (3H, s). 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (IH, m), 

1.68-(3Hrbr-s)i-l,86-t96-(2Hrm)r2T33-2T44-(3Hrm)r2:69-^^^^ 

br), 3.46-3.60 (IH, br), 5.29 (IH, d, J=16.0 Hz). 5.36 (IH, t, J=7.0 Hz), 5.82 (IH, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (IH, s), 12.60 
(IH, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)", 
20 CsaHj^NOs'^'Cl - HI, 510 {(M-H)*. C^Hs^NOs^Cl - H*}. 

A. 4-aAcetvl-2-amethvascofuranone (8) \ it'a^ 21(D^WLW 
4-O.ascofuranone (0.301 g, 0.651 mmol)^7"fe h >(2 ml)tC^^b, ^Mti U 
25 ^7^(99 mg, 0.716 mmol). 3 'i;'ft;^5^;K0.0484 ml, 0.781 mmol)^iP^T 2 1^ 

m&mmv. mw^z^vtiyMyA^^n'^h^^yy^- (sio^iog, 

■y->.g^SEX5^;P) ted; 0 ism bT 75.5 mg (24%)0 (8) ^^^^ (M^^m^^ 
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as a colorless gvun) . 
NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H. t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (IH, dd, J=18.2, 
10.0 Hz), 2.47 (IH, dd, J=18.0. 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (IH, dd, J=10.0, 6.2 Hz), 5.08 (IH, tq, J=6.5, 1.3 Hz), 5.52 
(IH, t, J=6.6 Hz), 10.44 (IH, s). 

B. 2-6»-methvIascofuranone (7) : Vc^^ 27 
±Tt#J^:(8)(63.5 mg, 0.133 mmol)^P^ ^ / -;K4.2 ml)lC^^U, iXimiti- 
10 h U 0J^imWL{A.2 ml, 1.05 mmol) ^iDA^MT 4 n^^tm Lfto KJt^t^^ 2N 

■^hifyy^- (SiOa 10 g, ^^V->-m^X.^)U) iZ^O^mVX 52.1 mg (90%) 
15 0 (7) (ilfeitelltftJKI&S, as a colorless gum) . 
— m(fiJm)?-339Gr-l-756r4686rl564: NMR-(eDei5r500^4Hz)r-l722-(3Hrs)r 

1,29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 

(2H, m), 2.40 (IH, dd, J=18.0, 10.0 Hz), 2.47 (IH, dd, J=18.0, 6.5 Hz), 2.66 (3H. 

s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (IH, dd, J=10.0, 6.5 Hz), 5.20 (IH, 
20 tq, J=6.9, 1.2 Hz), 5.51 (IH, t, J=6.9 Hz), 6.35 (IH, s), 10.37 (IH, s). ESMS 

(electrospray mass spectrum, negative) (m/z): 433 {(M-H)', Cj^HjiOb^'CI - H^, 

435 {(M-H)-, Q^HaiOj^'Cl - H*}. 

ilSl7 

25 4'Q-(4-Carboxvbutanovl)a8Cofuranone (91 ; ita^^ 15 

sacofuranone (0.100 g, 0.238 mmol) S:M7KtfUv> (1 ml) ^Z^Ml^. 4-v 
;!<5";i/7= y tf Ux>(2.9 mg, 0.04 mmol)t^)l^)mm7i<.mi0.033 g, 0.490 
mmol)^ilD^75:, Sl&a^S: 5 0 "CT-^M*^^, lN:^BI&inATpH2 <hL. 
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yy^- (SiOjlOg, A^t}->-Bt®SX5^;P) (c:ckO«ML.TO.04Og(32%)0!) (9) 
^ntz as a colorless gum) . 

IR(film): -3000. 1752, 1713, 1638. NMR (CDas, 500 MHz): 1.23 (3H, s), 
1.29 (3H. s). 1.63 (3H, br s), 1.74 (3H, br s). 2.02 (2H, t. J=7.5 Hz), 2.11 (2H. 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (IH, dd, J=18.2, 10.0 Hz), 2.44 (IH, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H. s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (IH, dd, J=10.0, 6.3 Hz), 5.07 (IH. tq, J=7.0, 1.5 Hz), 
5.50 (IH, br t, J=7.0 Hz), 10.30 (IH, s), 12.52 (IH, s). 

4.O.Tflnninnf.innYli ^sC0chl0rin (10) ! ^t'^!^ 14 

ascofuranone (0.200 g, 0.476 mmol) ^*l7KbfUv> (l ml) IZ^ML. I&it 
-f y-Zl5^y-r;UigK^ (O.233 g, 1.31 mmol)S:jD;^/S:o S^SI^^^jfiT 1 mm 

^Ax^mvrz, ^mm^mmvrzm:. m&mmu mw^z^^jtiyM^A^ 

7:7.^ -(SiOs 10 g. ^^^>-mWt3L^}l) DIII8SLT0.135 g (54%) 
O (10) ^mtz (Mfe5|4iifftiK#lK, as a colorless gum) c 

IR(film): 1756, 1644. NMR (CDCI3, 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m). 2.02-2.12 (2H, m), 2.35 (IH, 
dd, J=18.0, 10.0 Hz), 2.42 (IH, dd. J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (IH, 
br), 3.33-3.46 (IH, br), 4.51 (IH, dd, J=10.0, 6.3 Hz), 5.09 (IH, br t, J=7.0 Hz), 
5.48 (IH, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (IH, s), 
12.60 (IH, s). ESMS (eledarospray mass spectrum, negative) (m/z): 524 
{(M-H)-, C^HsjNOe^Cl - H*}, 526 {(M-H)', C^^m.^'Cl - H*} 

—^^IZit-^m-l. 63mg, •feT.+rtlxX-h • V;l/tf^> 10 mg, B^i^V 
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iiyjl 10jng>tvh^::bm^ 40mg,L-fcHD=^^xyDe;U-feJUP-7.(PO.30) 
50 mg> t H □ i^^yu \d)l±.)Va-X-SL 12 mg> WlM^^JVU-X 46 mg, 
*;U3H+'>p<5^JH:Jl/D-X-:hhU'>Al& lOmg, Zx7U>K*;i'->':7A 3 

BWlyftit^^'ll. 63gfC?Lll50i^^A, 3->:^^-5^60g, L-bHn^^ 
z^zfu fcr;nr;i.p-x so g, h K v tf;Hr;WD-X.SL 12 g> wm^B-t 

10 ;i'D-X46g, :*f;P4^^v;jt5^;H:;i/D— Xn:^hU'^7A:^10g, 7.^7 
0.25g©^JtL^c. 
jlM^3 

15 it't!^-21. 100 g. ^i^S-fe;i/D-X70g, SIM 35 g. ^^JV-^JV 
U-X ' t)}Vzy^AmiO g. U->X^-^70.gRXS7.'T7V>m'7Cf^i^^ 
A 5 g ^m^h. ^^aO Clff^tT-^dt 0.35 g (Dfe^J^PHEbfco ~ 

^-ae^y^XS Hi PPARr^i^y^;^^ COS-1 iBBiatc#Ab;fc^, 

■rs, e:©^sm«*^B^(D^b-&«^^^ppAR©7^n7. hT^O. ^.n^boit^m 
25 *^PPAR^:/M.Ta{5^0^^$^1iUTVi-5;it^^UTli-5, 

COS-1 afllia'^©:7'^7>5 H^A : m^^mX\t Life Technologies ^hO 
LipofectAMINE IJM^ffl V^TJ^^ii t) fCff o fc, 1 X 10" CDaBlia<& 10% ^ '>ll&iS 
lla?S<£'&tr2ml©;5^;U^^y r3(7):g/jN:^iffi(DMEM)(c:^tii$-e-T 35 mm (D^ h U 
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U m\zmm tTl:i^iifl&<£r 'J >m431:t:te7K(PBS)T«t# Lfc^s lipofectAMINE 

5 4 mg, 2 mg #tJS/jNifil?gi§ife, OptiMEM(Life Tecnologies a)500 ml t 
LipofectAMINE 50 ml ^^d^Lfe OptiMEM 500ml e»;O^C*ii^bT, ^ 
iai? 15 ^^rB^^iSbfe. 100 ml t OptiMEM 400* ml SS^bT^ h 

h U ib ®f I LTI^^ Mi^M^aatJtlfiltt 10% i^g^i^SSr-^tf DMEM 

10 mmt:iiQX. 37x:i!2ommmmLrzo ^m^^mtLTrnt-^i^mm. ii, 12 

+ (^f^iiSO.1%) *i§jfefCllD;^/to 
^ h U MO^itt^®?! bT|^5feU^c^, 250 ml OmmmmmMm (25 mM Tris 
phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexaiie-N, N,N',N'- 
15 tetraacetate, 10% glycerol, 1% Triton X- 100 SrlHI^, Jj^U 7.T>TiaB 

(15.000 rpm, 2 mm)Lft±m^m^m<OUnt btzo 20 ml (D±mtC 100 ml (D 
;i'5>7x^— tfSK^^(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml DTT-Tricine buffer (pH 7.8)^^llPL, 7 ^— iJ'-CATTO 

if^^t' (i. Luminescent /3 -galactosidase detection kit II (Clontech)S:ffl V^T, 

PPAR o^WiWi. ^}iiyYxh^z.b.mm\^tz. 
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m. 5 ■ ^^moit'^mz^^ ppar 'j-tf^'-<Dfs^<ttux&B^(D^9m± 
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++++ :<io-^&cf\zmmt<D}d-i7T!)i$>^ 

+ + + : 10r^'^lO-^Mizm&<t<D\d'-i7t)i$>?> 

+ + : io »~io-'Mfcfi&tt{i:®tr-^j5<*s 

+ :>10-«IVU::e-i7:6i^§ . 



mm.±^mt:m^-r^rctb. ^ mmz^Kt m^^^^ v hMibLm^^^)i^m\,^. 

XtD> . T-fe-r-h (DOCA) 10 mg/kg ^TS-^L^Cc mBTlZ^-iT.^ 

-j^m^y h (12m) •^^^:&mwm^miiiLrco wmmm^y hit-mr^oD^u 
mrB^(Dmzmi^^iz~mizm^nLrzin=6), -mo^r^at^o—D^Mmu. m:^^ 
it^m-i ^-^mtLtzo -ffc^ife.i iitmmmm^m^nj^^b loo mg/kg ^mmn 

iSa.&\tMm\Z±^V Sm^lZitW-i^MJE^^ ISO mmHg ^mTLtz, HMB/O^^ 
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19 CDiljM^tt^i^ 0.51 ± 0.37 M(inean±SE)Tabo^C« ^^^mOit-^mit. mB 
10 it'^^-n (DmB^mmm^m-^OT. C57BL/ksj db/db H*3ttS#l>:#^CD3fe 

^tmmMmm^M^'A<D^ot^mikxmmLtz. 30-32 m^^om^ db/db 

mmm^i.ib-<rzo'M 5 Bmtf^mm\zit^m-n ^ o.i%m^v:ftmn^^^ 
20 tz. mm^^m\t^i.\z 4 am. ii^mmmzmLrmmvT^^ib. 20-24 bb 
Brp1^m^^o.l%^b^#/-l7^w^il8^sr#Afc. db/dh-^^ximm^-i^iz 
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hUZfhVh e>- B-lH, 100 mg/kg ^7y\^7 □'A^lcM 

5 ^n«7sgT4.if§, 14 BgT4.5fs»ciii)ntfc. (intc^L, it'&m-m^ 
mxitm^mnmntit^. 7bbt4i.4%. uBW(^43.6%t^Mizm^\y^ 
Mzmi^ntzo =m<Dmmm. ^tum. ^mRzs^mmmm^mzTr^btco m 
mmnmmommm\m'^nmmtit-<m 1.5 m^zmisav. it-^i^-i ^^m-v\t 
mmmnmrntit^ 7 b 14.3%, u BEi^23.3%^ti^nmM\zm{p'Vft, 

10 vii^L.wmmMmi^mf)^ 80 grMX'^^<D\zML.mmm^mmtmi:)^\z isg/ 
m(Dmm\ztai^^rc. it^i^-m^mt. mmmMmm^^mmmt^^p'fji^^^z 

15 ^6 









mmm- 














(g/ral) 


7 


38. 4±1. 7 


32. 9 ±1.9* 


27. 0±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8±0. 9** 


(ml/rat/day) 


7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 


(ml/rat/day) 


7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8 ±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


(g/rat/day) 


7 


8. 85 ±0.36 


5. 39 ±0. 55»* 




14 


12. 05 ±0. 38 


5. 78±1. 09»» 




(g/rat) 


7 


291.0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2*» 


if^i^^rsgp, n=9, !i 


mmit^^-i^^m. n=8. m'^nmu, n=5 



*P<0.05, ♦*P<0.01, in Student's t-test. 
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10 m(D 12 mii db/db ■70xmmm-f}^^UML.mmo:>^i^jkmmi!}^ 700 mg/di 

5 mmmm^^i. 2, 3. 5, 7Rt;i 0Bin^^M*^e»ii>«<&muTjfii«s 

M\^hrcommm2\z7Ktt:idK>mm\tn^mi!i^(D^Br^mzm'pLT^K). 
7 BET 3o%u±o^rm^^Lrzc 

10 

mmm9 

-|¥^^b'&«^-150mg/kgS4-^, -P^<b^«^-1 (25mg/kg) ^ 
0(^-af<&^k^t>.25 (50ing/kg) ^^UtLft. it^m-l Rmt^m-25 it 2% 

^^VTz (0 3). 

iias^j 1 0 

fz PPARr U •feyi$'-{c:*^Bj©{l:^j^*ti^'&-r5j!)^^'5/0>?&«I^L:rc, El 4 fc 
^k^i|^-27 i^Hii LTfflViTt tf^i^U :J7\/>jc-S)ViT(7)-t>-y— ^^A^^T. 
m'^^^mih^^t^^^\z:^^B^(Dit'^mtin vitroTt) PPARr 'J -fe JdJ^-^ 

25 

mmmi 1 (ms>-T^x(D^t'^!^-iiz.k^mmskmm.±) 
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m^^mvu^^mit. m'^nmMtvrcc :»>mm<D^m2 4mrBmi!)^ib^z><D 
mizit-^i^-i ^^n^n ioo~4oomg/kg ^hkp^s-^l. mrxD-mmt^^i^ 
■i^^^i^mm'v$>^o.i%y'i->.8o (0.2 ml) (D^^^^LTzo :^>mmn' 



(mg/ke) (dmouse) (mg/dl) ^g^A^^^^'^ ifll^TNFa 

0 40.0±1.0 401.1±73.8 -H-H- 

100 38.0±1.0 258.2±53.2 NS +++ 

200 36.7 ±0.7 185.1 ±26.2* P<0.02 ++ 

400 31.3±1.1 99.1±18.3** P<0.002 ++ 

0 (jES^Mg^) 30.0±0.5 47.7±3.5*** P<0.001 + 

a) Student's t-test. (n=8) 
-©^-^■5^ — 



^7 \zmr^-D\zi(imm'^^x<DsS!Lm^i^mm\t. m'^-^^^^.o^ntit^iz 
^<±#LTVi^, ^^\zmn(Dmi^m^m^tmi^>x'ftm-^t. mis>'7 

>mmi)^ib<D 'n^ammtkmiz^^ia)mitmj!^<oBms (bwmmmiz:^n^^ 
>xu >m.iji^(D^m\z^^if)vn-7smitRjt^<Dm^. (c):^>mmz^^if)v 

f[^mx^mm\zi^mLx^mmm\zm. o )i.tj^sifc:isiSo t ^zt 
-1 \^-»ymm\z^^'m-Fam^^^Uhx\^^:Ltt^7n-^nfzo 
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m (D m m 



1. 77.=i7^y> : mzS\z7?.ziyyy>mm^xi,t7xn^a^)>m 

5 m^(02^ms/x\tA^oim^oii^mt)'^. - (Ci~c,s) 7)u^)imb 

<i,t7)V^=^)Vs 7U-;k (c,~c,s) 7;|/^;P7'J-;k -ch^cooh. 
-CH2C00 (Ci~c,s) 7)i^jw -c (=o) (Ci~Cis) 7;i'4-;k 
-c (=o) 7U-;k -c (=o) (c,~Ci5) 7;u^;u7U-;k -c (= 
o) (CHj) i^isCooH, -□^"y-i'ji/xfi-f v-n^y-r;i'7{»>e>nt'5s^j; 



20 Ri«. H. - (Ci-Cg) 7)^^^;^x«7;^^-;K x«-c (=o) (Cj 

Rjtt, H, - (Ci-Cg) 7;wi/X«7;i/'^-;k -CH2C00H, -c 
H2C00 (Ci-Cs) 7;i'=^;k -c (=o) (Ci-Cg) 7)i=¥)i^. -c (= 
O) (CH2) i^gCOOH. -:35^y^jwxfi'ry;:n5"y'f : RliJ 

25 Rjli, HXfiC 1 TfeS 

({BL, 11 



30 T^^nS, 11^31 l{c8B«c(0:Kf^iJ-tiy:^-PPAR<3!)'J^>K. 




H3 . 
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3 . ^ : o oa 



5 X75^\ 

o ; 

R,«, H> - (Cj-Cg) 7;i'=^;i/X«7;U'^-ji/, x\t-c (=o) (c 

10 R2«. H, -CH2COOH, -CHjCOO (Ci-Cg) T;i/^;k -c 
(=0) (Ci-Cg) 7JU=i^;k -C (=0) (CH2) i^sCOOH, 



15 X«X/&^ 




R,«, H, - (Ci~Cs) 7)V^)V^\tT}V^:=-)V. Xtt-C (=0) (C 
20 R2«, H, - (Ci-Cg) 7;U+;i/3l(i7JU^-;k -CH2COOH, - 

CH2C00 (Ci-Cg) 7Jb+;k -c (=o) (Ci-Cj) 7;i'=^^>ik -c 
(=0) (CHj) i^gCooH. -n^^y^rji^x^-f v-n^^y-f ;i/T^o ;S. 

25 •^^'^n^it^m. X«^OE^i:LTff^T€Sl&. 



4. : 
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RHt. H> - (Ci-Cs) 7;p^;i/X«7JU^-;k x\t-c (=o) ic, 

R2«, H, - (Ci-Cg) 7)V^}V. -CH2COOH, -CH2COO (Ci 

5 -Cg) -c (=0) (Ci-Cs) 7;wk -c (=0) (cHj) 

10 

#^:Jfiit^. ™, g8gi5, Jl^Ri^l^lli<&^tJBi§§Oli#^^, Monies 

25 

fc86{cw^:^cj:*off 1 , 2x\t smz%^m(Dimn u ii ^^^s'-ppar © u :y > 
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5 

(oit^^t:. mWiz^K>m.mtLxn^'v^^mamtt%\z. m^mmzi^^ 

mm-, Mm. jifK. »k> »gi!, Jii^Rr;qp«^"&tri«iicDtiH4iJ^!£, mmzn 
±fSiii>. m-»>, ms^B.ii>^^t^m\mn^(Di3>xh^. 11^:^10 tegs 

25 If^JSl 0, 1 1X«1 2\ZW^<Dljmo 

1 4. Pi?L®i«&tci3ij-5:^(^U-fe":/iS'-ppAR U Hfe^iioitfeif ^CD 



37 



wo 00/53563 PCT/JPOO/01497 



1 5. mmx\mm. -OT.^jy^tfosi^m^z^^iimmmm^^tsm^ 
m ; jfiiw.. wm. ^m. m'SRx^mm^'^t^mMto^^ikiSE. mmz^ 

1 6. ^^Wim\z^n^wm'7y'f)V)\>7.m&mmi)m^-BLXs/x\tm^ 
\tA\zum<Dit^^(D^m, 

.^tt^^i4_,__l_5.XiiJl_6JClB^O.^ffl 

1 8 . m%mm\z^n^wm u t-f^-wAR u ;y > Htt^isojteif ^© 

m&iifsL'S. ffPa. pggi. JlWat/fl^lii^^^trMlgcDlti^l*^?^. M^^tcS 

xm-^y. m-ny. ms^mi^y^^mmm^o^i^y^h^. m^m\z\z'^ 
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2 0. m9immz^n:bmm^>^iw\>x^^mmi)^^^Rzs/xi,t^^ 
mjj^m 18, 1 9 xtt2 0 \zmm(D^m, 

10 tcl2moib-&<^Tab'5, illBxy^ilS. 



39 



WO00/535» 



PCT/JPOO/01497 




12 3 4 5 6 7 8 9 10 11 12 16 17 18 19 20 21 22 23 24 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 




This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. ^ Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to method for treatment of 
the human body by therapy" (POT Rule 39.1(iv)) . 

2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meanmgful international search can be carried out, specifically: 

(See Extra Sheet) 

3. Q Claims Nos.: 

because they are dependent dauns and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is laddng (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 




1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justiiying an additional fee, this Authority did not mvite paymem 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those clauns for which fees were paid, specifically claims Nos.: 

4. I^vj No requured additional search fees were tmiely paid by the applicant. Consequently, this international 

search report is restricted to the invention first mentioned m the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column l-l, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remaric on Protest The additional search fees were accompanied by the applicant's protest 
1 1 No protest accompanied the payment of additional search fees. 
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Continuation of Box I, 2 

It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group (s) at the 2 -position and/or the 4 -position 

of the orcyl aldehyde moiety are substituted by Ci-15 alkyl, isonicotinoyl, etc." 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases /conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 'and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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Continuation of BoxU 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's* are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly Icnown compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascof uranone ; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for exan^le, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for exanqple, confounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter) . 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs* as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
.not_an_iny_ention^ith^the_Aise-_of^a^inding^that^the--above-desGr-ibed-i?asco 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compoxands, among the conpounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds , among the inventions as set forth in claims 6 to 21 , have a technical 
feature in common contributing to the prior art in the point of providing common novel 
confounds . Suchbeing the case , these two groups of inventions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to pxjblicly known compounds, among the compovmds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case, these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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